Thirty Years of Studies of Qβ Replicase: What Have We Learned and What Is Yet to Be Learned?
Qβ replicase (RNA-directed RNA polymerase of bacteriophage Qβ) has an unsurpassed capacity to amplify polynucleotides in vitro. In 1986, the Group of Viral RNA Biochemistry was organized at the Institute of Protein Research in order to exploit this property for the synthesis of messenger RNAs to be used in cell-free translation systems. Although the task has not been implemented in full, this work has led to a number of unexpected important results including uncovering the nature of the "template-free" RNA synthesis by Qβ replicase, discovering the ability of RNA molecules for spontaneous recombination, revealing the unusual mechanism Qβ replicase uses to discriminate between its proper and improper templates, and discovering a new function of the largest ribosomal protein S1, that is also one of the replicase subunits. Finally, our work resulted in the invention of the molecular colonies technique that has become the basis for the next generation sequencing methods and provided a new insight into the origin of life. However, Qβ replicase has not yet revealed all its secrets, and its studies promise further interesting findings.